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ABSTRACT 

J 

Thr« rte aodels of charging handle bolt assist devices for the caliber .223 
AR15 rifle were evaluated for effectiveness In manual extraction and bolt 
closure operations. A plunger-type bolt closure device was slso evaluated. 
The devices were tested for operation under various adverse conditions, and 
other special tests were also conducted. Only the plunger-type bolt clos- 
ing device provided an effective means for closing the bolt under adverse 
conditions. The modified charging handle did not provide adequate means 
for extraction operations under adverse conditions. It Is recommended that 
the charging handle bolt assist device tested not be adopted. 
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Figure 1: Rifle, Caliber .223, AR15 



DEVELOPMENT AND PROOF SERVICES 

REPORT ON USATECOM PROJECT NO. 8-3-0030-06F 

PRODUa IMPROVEMENT TEST OF BOLT ASSIST DEVICES 

FOR RIFLE, CALIBER .223, AR1S 

23 JULY TO IS SEPTEMBER 1963 

PART I - GENERAL 

1.1 Authority 

1.1.1 Dlfctiv. Testing was assigned by USATECOM latter, AMSTE-BC, 
subject: Test of Bolt Assist Device, AR1S Rifle, dated 19 July 1963. 
Additional testing was assigned by USATECOM in. correspondence dated 
24 July, 23 and 28 August, and 4, 9, and 13 September 1963 (Appendix B). 

1.1.2 Purpose of Test. The AR1S rifles equipped with bolt assist 
devices (and standard AR1S rifles) were evaluated for: 

a. Safety under normal firing and cook-off conditions. 

b. Effectiveness of the charging handle bolt assist device in 
chaabering and extraction operations and of the plunger- 
type device in bolt closing operstions under adverse con- 
ditions. 

c. Adequacy of the charging handle latches under tensile 
loads 25% in excess of the maximum load causing failure 
of the bolt carrier key plunger and the charging handle 
spring. 

1.2 Description of Materiel 

The AR1S (Figure 1) rifles equipped with the charging handle bolt 
assist devices were modified as follows: 

a. A spring-loaded pin was incorporated in the bolt carrier key. 

b. The charging handle was redesigned and the material was changed 
from aluminum to steel. A flat spring was incorporated at the 
top front of the charging handle, and a slotted hole was pro- 
vided in the spring for engagement with the carrier key plunger. 
Figure 2 shows a redesigned charging handle and a bolt kith a 
carrier key plunger. The first redesigned charging handle was 



equipped with one latch; the second model had two latches. The 
third design was similar to the second except that the portions 
of the latch bodies protruding into the carrier key channel of 
the handle were removed, and the channel was lengthened slightly 
by removal of material at the rear end. It was reported by 
Lt Col Yount, AR15 Project Manager, that the object of these 
modifications was to eliminate interference to travel of the bolt 
carrier key and outward spreading of the latches in extreme rear 
travel of the bolt. Under these conditions the bolt carrier is 
to impinge on the receiver in extreme rear travel. The charging 
handles were also provided with a steel pad to aid in bolt closing 
and opening operations. The standard and the three modified 
charging handles are shown in Figures 3 and 4. 

c. The receiver was modified by removal of material from the area 
under the carrying handle to accommodate a riveted steel cam plate. 
An external view of the cam plate is shown in Figure 5. The rifles 
provided with double latch charging handles had a notch cut into 
the right side of the receiver to accommodate the additional latch. 

Figure 2: Redesigned Charging Handle with Two Locking Latches, 
Vertical Pad at Rear End, and Spring at Top Front. Note Plunger Incorporated 
in Bolt Carrier Key, in Line with Slotted Hole in Charging Handle Spring. 
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Figure 3: Charging Handle Assemblies. Top to Bottom: Standard Alumi-
num Model; Redesigned Steel Model with One Latch; Redesigned Steel Model with 
Two Latches; Redesigned Steel Model with Two Latches and Elongated Carrier 
Key Channel. Note Length of Channel Compared to Latch Pivot Pins. 
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Figure 4: Charging Handle Assemblies, Upsido Down View. Top *o Bottom: 
Standard Aluminum Model; Redesigned Steel Model with One Latch; Redesigned 
Steel Model with Two Latches; Redesigned Steel Model with Two Latches and 
Elongated Carrier Key Channel. Note Length of Channel Compared to Latch 
Pivot Pins and Bevel at Rear of Channel. 
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Figure 5: Modified AR15 Rifle. Note Riveted Cam Plate under 
Carrying Handle and Double Latch Charging Handle with Contact Pad at 
Rear End to Assist in Bolt Closing and Opening Operations. 

The AR15 rifles equipped with the plunger-type bolt closing device 
were modified as follows: 

a. An aluminum housing was welded to the right side of the receiver 
to accommodate a plunger group consisting of the plunger head, 
shaft, spring-loaded hinged pawl, and shaft pin. The plunger 
was retained in the housing by means of a roll pin, which per-
mitted the plunger to travel about 0.3 inch in the housing. 
A coil spring on the plunger shaft repositioned the plunger to 
the rearward position upon manual release of the plunger. 

b. The bolt carrier was modified by milling 28 serrations at the 
right side, beginning 1.4 inches from the rear and extending 
3.5 inches forward. The plunger pawl engaged a serration 
when the pawl was depressed. 

An external view of an AR15 rifle with the plunger-type bolt closing 
device is shown in Figure 6. Figure 7 shows a serrated bolt and plunger 
group removed from the housing. 



Figure c: Rifle, AR15, with Plunger-Type Bolt Closing Device 

Figure 7: Standard AR15 Rifle Charging Handle and Serrated Bolt and 
Bolt Closing Plunger Group Removed from Receiver Housing. 

7 



Table I contains inJividual rifle serial nuabecs, «odifications, and 
test usage. 

The standard AR15 rifle is fully described and illustrated in 
Air Force Technical Order (TO) 11W3-S-5-1, and is identified as rifle, 
S(56*BDDy M16. 

Table I. Rifle Identification 

Rifle No. Modification 

0.08271^ None. 
008306 Charging handle bolt assist 

device, single latch. 
011220 Charging handle bolt assist 

device, double latch. 

013060 Charging handle bolt assist 
device, double latch. 

012548 Charging handle bolt assist 
device, double latch, and 
charging handle modi- 
fications. 

013058 Plunger-type bolt closing 
device. 

013351 Plunger-type bolt closing 
device; 

008679 None 

Tests 

Cook-off only. 
Unlubricated, dust, mud, and 

cold. 
Unlubricated, dust, mud, cold, 
destructive, and charging 
loads. 

Unlubricated, dust, mud, cold, 
and destructive. 

Cook-off only. 

Unlubricated, dust, mud, and 
cold. 

Unlubricated, dust, mud, cold, 
and charging loads. 

Extractive loads only. 

Ball ammunition, caliber .223, was used in all the tests. Lot Z16M 
was used in rifles 012548, 008306, 013058, and 013351; lot Z015M, in 
rifle 008271; and lot Z01M in rifles 011220 and 013060. In addition, all 
the ammunition was identified as RA 5024. 

1.3 Background 

In Reference 1, it was concluded, in comparing the AR15 and MI4 
rifles, that "The M14 has the advantage that manual force can be applied 
to the operatingJiajn^jtoj:.lose the bolt under adverse conditions."/ It 
was also suggestedr "euesign the charging handle of the AR15 rifle so 
that the soldier can apply as much leverage to the AR15 rifle as can be ap- 
plied to the M14 rifle for clearance of stoppages." 

The standard AR15 rifle is provided with a charging handle for pulling 
the bolt group to the rear only, depending entirely on the energy of the 
compressed action spring to return the bolt and strip a round from the mag- 
azine, chamber the round, and lock the bolt. Under adverse conditions (such 
as dust and mud), because of increased friction, the energy of the compressed 
driving spring is not always sufficient to accomplish these functions, there- 
by necessitating the incorporation of a device to manually assist closure 
of the bolt. 



The charging handle bolt assist device was designed by Springfield 
Armory. The first charging handle was provided with a single latch and was 
designed primarily for manually assisting closure of the bolt. The second 
model submitted by Springfield Armory was similar except that two latches 
were provided and a larger vertical pad was added to the rear of the handle 
to improve bolt closing and opening operations. Lt Col Yount, AR1S Project 
Manager, submitted a rifle for test which was identical to the second Spring- 
field Armory model except for slight elongation of the bolt carrier key 
channel, achieved    joval of material at the rear end. This modification 
was made to clin   J  interference to the carrier key in extreme rear travel. 

The plunger-type bolt closing device was designed by the AR1S rifle manu- 
facturer. A standard AR1S rifle charging handle was supplied with the device, 

1.4 Summary of Findings 

Under adverse conditions, each of five rifles equipped with bolt assist 
devices was fired 60 rounds in unlubricated, dust, and mud tests and 600 
rounds in a cold (-65#F) test. The following malfunctions which required 
the use of a bolt closing or retraction device were encountered: 

a. A total of 133 failures of the bolt to close occurred; 4 in the 
dust test, 109 in the mud test, and 20 in the cold test. 

b. A total of 248 fired cases failed to extract; 3 in the dust test, 
243 in the mud test, and 2 in the cold test. 

c. A total of 64 fired cases failed to eject; 1 in the dust test, 
19 in the mud test, and 44 in the cold test. Forty-three of the 
44 failures to eject in the cold test occurred in one rifle; 
6 during rounds 300 to 400, 19 during rounds 400 to 500, and 18 

^ during rounds 500 to 600. The rifle bolt had heavy carbon deposits. 

Destructive tests of the Springfield Armory design bolt assist device 
components gave the following results: 

a. Two early model bolt carrier key plungers failed in shear at loads 
of 435 and 445 pounds; two of the latest plungers failed at loads 
of 235 and 240 pounds. 

b. Two charging handle spring tabs failed in tension under loads of 
1230 and 1310 pounds. 

c. Each of two double-latch charging handles was subjected to a load 
of 1650 pounds without failure or disengagement of the latches 
occurring. 

The average maximum bolt retractive force exerted by five individuals, 
by grasping the charging handle with a thumb and forefinger, was 38 pounds. 
The force necessary to extract and eject deformed cartridges exceeded the 



retractive capabilities in two of ten instances, and the force required to 
remove fired cases which failed to extract during a mud test was greater 
than the 38-pound capability in ten of 19 instances. 

The average load applied with a Universal test machine to chamber ten 
cartridges damaged to various degrees was 21 pounds when applied directly to 
the rear of the carrier (action spring was not used) and 23 pounds when the 
load was applied to the plunger-type bolt closing device. The average max- 
imum manual load applied to the plunger-type bolt closing device was 59 
pounds by use of a thumb and 115 pounds by use of the heel of a hand. The 
average maximum manual load applied to the pad at the rear of a double latch 
bolt assist device was 155 pounds. 

1.5 Conclusions 

It is concluded that: 

a. Feeding and extraction malfunctions occurred in the AR1S rifle 
with sufficient frequency under adverse conditions tests to make 
it desirable that an effective means for manually assisting the 
bolt in opening and closing operations be provided (ref pars. 
2.2.2, 2.3.2, and 2.4.2). 

b. The modified charging handle bolt assist device served as an aid 
in closure of the bolt under some conditions, but the device did 
not always position the bolt carrier sufficiently forward to 
permit firing to take place. In addition, on several occasions 
when pushing the charging handle forward, a bullet stubbed the 
magazine causing the charging handle to disengage from the bolt- 
carrier key plunger (ref pars. 2.2.3, 2.3.3, and 2.4.3). 

c. The charging handle bolt assist device did not provide adequate 
means for extraction operations under adverse conditions 
(ref par. 2.3.3). 

d. The plunger-type bolt closing device provided an effective means 
for closing the bolt in chambering operations, but the plunger 
head surface area is too small; discomfort is experienced when 
impacting the plunger with the heel of the hand in closure op- 
erations (ref par. 2.3.3). 

e. Based on two cook-offs and destructive tests of charging handle 
bolt closing components, a latched charging handle will remain 
engaged with the receiver under cook-off conditions, and in the 
event engagement of the charging handle takes place at the time 
of firing, failure of the carrier key plunger will occur before 
the charging handle spring will fail, and the charging handle 
spring will fail before disengagement of the charging handle from 
the receiver will occur (ref pars. 2.5.3 and 2.6.3). 
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f. If firing takes place with the plunger bolt closing device in 
the depressed position, the plunger will be forced rearward but 
will remain in its housing and no damage to the rifle is expected 
to occur (ref par. 2.8.3). 

1.6 Recoamendation 

It is recommended that the charging handle bolt assist device tested 
not be adopted. 
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PART II - DETAILS OF TUST 

2.1 Unlubricated Test 

2.1.1 Procedure. Each rifle was disassembled, cleaned with dry-cleaning 
solvent, PS-661b# and reassembled without lubrication. 

2.1.2 Results. No malfunctions occurred in firing four modified AR15 rifles 
(008306, 011220, 013060, and 013058) 60 rounds each in an unlubricated condi- 
tion. In rifle 013351, with a plunger-type bolt-assist device, two failures 
to feed occurred. 

2.1.3 Discussion. Cognizance should be taken that the unlubricated test 
consisted of 60 rounds fired under otherwise nonadverse conditions. 

I 

2.2 Dust Test 

2,2.1 Procedure. Each rifle was cleaned and lubricated with MIL-L-644B oil. 
The rifle was fully loaded, the safety was set on safe, and the rifle dust 
cover was closed. The rifle was placed in the dust chamber and exposed to 
a dust blast for 1 minute topside up and 1 minute upside down. 

The dust mixture consisted of 9 pounds of grade 0 Albany sand and 1 
pound of clean silica core sand which passed 100% through a 30-mesh sieve, 
80% through a S0-mesh sieve, and 3.4% through a 100-mesh sieve  The dust 
was poured at a rate of 5 pounds per minute through a pour hole while the 
tlower was turned at a handle speed of 60 revolutions per minute. 

- 

2.2.2 Results. The function performance of each of three 20-round dust 
tests from each rifle is given in Table II. 

Table II. Dust Test 

Rifle No.   Test No. 

008306 CHD 

011220 CHD 

1 
2 

1 
2 
3 

NOT 

2 
7 
1 
2 
2 
1 
1 

CHD ■ Charging handle device. 

Malfunctions 
Type ~ 

Failure to feed. 
Failure to feed. 
Bolt overrode base of round. 
Failure to extract. 
Failure of the bolt to close. 
Large leak in primer joint. 
Failure of the bolt to remain to the rear 
after firing the last round in the magazine. 

None. 
None. 
None. 
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Table II (Cont'd) 

Malfunctions 
Riflt No.   Tost No. 

013060 CHD 

NOT 

1 
3 
1 
1 

"Type" 

013058 PD 

013351 PD 

3 
1 

2 
3 
1 

1 
1 

1 
1 

14 
2 

4 
1 

Failure of bolt to close. 
Failure to feed. 
Failure to eject. 
Failure of bolt to remain to the rear after 

firing the last round in the magazine. 
Failure of bolt to remain to the rear after 

firing the last round in the magazine. 
None. 
Failure of bolt to close. 
Failure to feed. 
None. 
None. 
Failure to extract. 
Failure to feed. 
Failure to feed. 
Bolt overrode base of round in feeding from 
magazine. 

Failure to feed. 
Failure of bolt to remain to the rear after 

firing the last round In the magazine. 

CHD ■ Charging handle device. 
PD ■ Plunger device. 

2.2.3 Discussion. As shown in Table II, one rifle Mas fired without any 
stoppages in three dust tests. 

With regard to the other rifles, on two occasions the bolt carrier 
failed to close completely when it was necessary to assist closure of the 
bolt manually, by use of the charging-handle bolt-assist device. Each time 
the charging handle was pushed forward until latching took place; however, 
the bolt carrier remained about 1/16 inch to the rear of the closed position. 
The carrier was closed each time by the shooter, by applying pressure directly 
to the carriex with his thumb. 

On another occasion a cartridge failed to fire because of incomplete 
closure of the bolt. Attempts were made to retract the round but without 
success until the butt of the stock was impacted on a wood board while simul- 
taneously drawing rearward on the charging handle. In this instance, sand 
was deposited on the base of the case and bolt face and did not permit the 
bolt to close. Several attempts were made to load another round, and each 
time the charging handle closed and latched, but the bolt carrier remained 
about 1/8 inch rearward of the closed position. 

One failure of the bolt to close occurred when firing a rifle equipped 
with a plunger-type bolt-closing device. The shooter closed the bolt by 
depressing the plunger head with his thumb. 

Three cases which failed to extract after firing could not be removed 
by retraction of the bolt because of case rim shears. It was necessary to 
use a cleaning rod to force the cases from the chambers. 
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handle. 
One failure to eject a fired case was removed by use of the charging 

2.3 Mud Test 

2.3.1 Procedure. Each rifle was cleaned and lubricated with MIL-L-644B 
oil. The rifle was fully loaded, and safety was set on safe; the rifle dust 
cover was closed, and the muzzle was taped to exclude mud from the bore. 
The rifle was immersed completely in a standard mixture of mud for a period 
of 15 seconds. The mud mixture was made in the proportion of 10 pounds of 
red clay, 2 pounds of clean river sand, and 8 quarts of water. 

2.3.2 Results. The function performance of each of three 20-round mud 
tests from each rifle is given in Table III. 

Table III. Mud Test 

Malfunctions 
Rifle No. Test No. ET 

7 

Type 

008306 CHD 1 Failure to feed. 
10 Failure to extract. 

Failure to fire. 
Bolt overrode base of round in feeding from 

magazine. 
Failure of bolt to close. 

2 Failure to extract. 
Failure of bolt to close. 

3 18 Failure to eject. 
Failure to feed. 

011220 CHD 1 Bolt overrode base of round in feeding from 
x magazine. 
Failure to fire. 

17 Failure to extract. 
Failure of the bolt to close. 
Small leak in primer joint. 
Blown primer. 

2 Failure to feed. 
19 Failure to extract. 

Failure of the bolt to close. 
3 Failure to feed. 

19 Failure to extract. 
Failure to fire. 
Failure of the bolt to close. 
Small leak in primer joint. 
Blown primer. 

CHD ■ Charging handle device. 

i 
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Table III (Cont'd) 

Test No. 
Malfunctions 

Rifle No. floT 

i 

Type 

013060 CHD 1 Failure to feed. 
i Failure to fire. 

19 Failure to extract. 
1 Failure of bolt to close. 
4 Saall leak in primer joint. 
2 Blown primer. 

2 1 
19 

Failure to feed. 
Failure to extract. 

7 Failure of the bolt to close. 
3 1 

19 
Failure to eject. 
Failure to extract. 

9 Failure of the bolt to close. 
013058 PD 1 3 Failure to feed. 

12 Failure of the bolt to close. 
19 Failure to extract. 
2 Blown primer. 

2 1 Failure to feed. 
11 Failure of the bolt to close. 
20 Failure to extract. 
3 Blown primer. 

3 1 Failure to feed. 
14 Failure of the bolt to close. 
20 Failure to extract. 
2 Failure of the bolt closing plunger to return 

to rear. 
013351 PD 1 1 Failure to feed. 

12 Failure of the bolt to close. 
19 Failure to extract. 
8 Failure of the bolt closing plunger to return 

to rear. 
2 16 

20 
Failure of the bolt 
Failure to extract. 

to close. 

13 Failure of the bolt closing plunger to return 
to rear. 

3 1 Failure to feed. 
5 Failure of the bolt to close. 

18 Failure to extract. 

CHD ■ Charging handle device. 
PD ■ Plunder device. 

2.3.3 Discussion. On three occasions when pushing the charging handle for- 
ward to chamber a rounc^ the bullet stubbed the magazine and the charging 
handle disengaged from the bolt and latched, leaving the bolt in an open 
position. 

In rifle 008306, a total of 15 failures to extract fired cases occurred. 
On 14 of the occasions, the case was extracted by repeatedly impacting the butt 
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of the stock on the ground and siaulteneously pulling on th* rl.trging handle. 
In the other inttance, this practice was unsuccessful until th« butt of the 
stock was impacted on concrete; however, the stock broke. In loading another 
round after these occurrences, the charging handle closed and latched on 
seven occasions without complete closure of the bolt carrier. Each time 
the shooter applied pressure directly to the carrier with his thumb to obtain 
closure. In the same rifle, during one of the mud tests, 18 failures to 
eject fired cases occurred because of short recoil of the bolt. It was neces- 
sary to impact the butt of the stock on the ground and pull on the charging 
handle to eject the cases. 

In three mud tests with each of the other two rifles with charging- 
handle bolt-assist devices, a total of 112 failures to extract fired cases 
occurred. As with the other rifle, extraction was not possible without 
impacting the buttstock on the ground. On 32 of those occasions, when manually 
assisting closure of the bolt, the charging handle latched, but the bolt carrier 
failed to close completely, requiring thumb pressure directly to the carrier 
to obtain closure. One failure to eject a fired case occurred; the charging 
handle was used to clear the weapon. 

In three mud tests with each of the two rifles with plunger-type bolt- 
closing devices, a total of 116 failures to extract fired cases occurred. 
Each case was extracted by impacting the buttstock on the ground. On the 70 
occasions the bolt failed to close, closure was obtained by use of the thumb 
on 31 occasions, 21 times with the heel of the hand, and 18 .imes by bumping 
the plunger head against a block of wood. 

2.4 Extreme Cold Test (-65*F) 

2.4.1 Procedure. Each rifle was prepared for the cold test by being dis- 
assembled, cleaned with dry-cleaning solvent, PS-661b, and lubricated with 
MIL-L-14107 oil. The ammunition and rifles were conditioned a minimum of 
12 hours at -65*F prior to firing. Each of the five rifles was fired a 
total of 600 rounds in groups of 100 rounds with a 2-hour conditioning 
period between firings. 

In addition, 500 cartridges were cycled (fed, chambered, extracted, 
and ejected) in each rifle at -65*F, to accomplish the number of hand 
charging operations required in 10,000 rounds of firing, based on the 
necessity of charging the first round of each magazine used. 

Also, one rifle (008306) was subjected to special tests at -65*P. 
Nater was deposited in the receiver cam-plate recess and allowed to freese, 
as one means of providing engagement of the charging handle with the bolt 
carrier key at the time j* firing. With the same objective, the cam plate 
recess was filled with seven fired primers. 

2.4.2 Results. The function performance of each rifle subjected to 600 
rounds ST firing at -6S*F is given in Table IV. 
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Table IV. Extr 

Rifle No. 

008306 CHD 

Cold Test (-65*F) 

Melfunctions 

011220 CHD 

013060 CHD 

013058 PD 

013351 PD 

NOT 

8 
1 

4 
1 
6 
5 

43 
6 
2 
4 
2 
1 
1 

29 
2 

5 
2 
1 
1 
8 
6 
5 
2 
1 

Type" 

Failure to feed. 
Failure of the bolt to remain to the rear after firing 

the last round in the magazine. 
Bolt overrode base of round in feeding from magazine. 
Failure of the bolt to close. 
Failure to feed. 
Bolt overrode base of round in feeding from magazine. 
Failure to eject. 
Failure of the bolt to close. 
Partial circumferential case rupture. 
Failure to feed. 
Failure of the bolt to close. 
Failure to extract. 
Small primer leak in joint. 
Failure to feed. 
Failure of the bolt to remain to the rear after firing 

the last round in the magazine. 
Bolt overrode base of round in feeding from magazine. 
Failure to fire. 
Failure to eject. 
Failure to extract. 
Failure of the bolt to close. 
Failure to feed. 
Bolt overrode base of round in feeding from magazine. 
Failure to fire. 
Failure of the bolt to remain to the rear after firing 

the last round in the magazine. 
Failure of the bolt to close. 

CHD ■ Charging handle device. 
PD ■ Plunger device. 

2.4.3 Discussion. Most of the failures to feed in the extreme cold tests were 
attributed to failure of the magazine follower to position the top round to be 
properly engaged by the bolt. Also, on a number of occasions the bolt failed 
to completely strip and chamber the first round of a magazine. In the latter 
type of stoppage, feeding was manually assisted with the charging-handle bolt" 
closing device. Three failures to feed because the bullets stubbed the magazine 
were chambered by use of the plunger-type bolt-closing device. 

On nine occasions,the bolt failed to close when firing the three rifles 
equipped with charging-handle bolt-assist devices. On the first occasion the 
bolt was retracted slightly and released several times to obtain closure of the 
bolt. Twice efforts were unsuccessful by applying pressure directly to the 
carrier; the cartridges were extracted and loaded by hand. Twice the carrier 
was positioned fully forward by use of a stick. On four occasions, the bolt 
could not be closed until heavy carbon deposits were removed from the bolt. 
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' In eleven instances, the bolt failed to close in firing the two 
rifles with the plunger-type bolt-closing device; in each instance the 
bolt was closed by use of thumb pressure on the plunger. 

Ice was formed in the receiver cam plate recess to cause the charging 
handle to remain engaged with the bolt at the time of firing. Fired primers 
were later lodged in the recess for the same purpose. The results were 
similar. In each instance some interference to recoil occurred, but failure 
of the bolt carrier key plunger, charging handle spring, or charging handle 
latch (rifle 008306 with only one latch) did not occur. The charging handle 
remained latched. 

The charging handles of all five rifles used in the cold tests were 
exercised S00 additional times to feed cartridges from magazinos, and the bolt 
assist devices were used when required. The devices remained serviceable. 

2.5 Cook-Off Tests 

2.5.1 Procedure. A standard AR15 rifle (008271) and an AR1S rifle (012548) 
with a modified double-latch bolt-assist device (with charging handle modi- 
fications) were used in the cook-off tests. 

In the tests, 160 to 180 rounds were fired automatically, in the shortest 
time possible, to provide sufficient heating to cause the propellent of a 
chambered round to cook off. The cook-off round was deformed at the neck 
to prevent locking of the bolt. The charging handle was placed in the 
latched position after chambering the cook-off round. These test prepa- 
rations were made to investigate cook-offs experienced by the Infantry 
Board and the Air Firce, during which the charging handle moved rearward. 

Prior to test, the stock of each rifle was removed and a steel butt 
plate was attached to the lower receiver extension to accommodate a device 
for possible measurement of the velocity and impact force of the rifle charg- 
ing handle (Figure 8). The rifle with the steel butt plate was supported in 
a wooden cradle (Figure 9). 

2.5.2 Results. Detailed data are given in the function reports (Appendix 
C). A siunary of the results is contained in Table V. 
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Figure 8: Device for Pickup of Velocity and Spherical Copper Pressure 
Crusher for Recording Impact Force of Charging Handle (if Rearward Movement 
Occurred during Cook-Off with Bolt in Unlocked Position). The Device Was 
Installed Following Firing of Gun Heating Rounds. 

Figure 9: Standard AR15 Rifle (008271) Subjected to Cook-Off. 
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Table V. Cook-Off Test 

Rifle No. ~ 
No. Rds 
Fired 

Firing Time, 
sec 

Cook-Off Time, 
sec 

008271 
008271 
012548 

160 
177 
180 

89 
45 
51 

No cook-off 
17 
43 

Ŝtandard, AR15 rifle. 
Rifle, AR15, with bolt assist device (modified charging handle). 

2.5.3 Discussion. Cook-off did not cause the charging handle to disengage 
from the receiver and move rearward in either the standard or the modified 
AR15 rifle. 

The standard AR15 rifle upper receiver did not crack in the area 
below the carrying handle. All the components of the magazine except the 
tube were blown downward and free of the rifle. No rounds were stored in 
the magazine at the time of the cook-off. Figures 9, 10, and 11 show the 
over-all view of the rifle, the damaged bolt and undamaged charging handle, 
and damaged receiver, respectively. 

Figure 10: Damaged Bolt and Undamaged Charging Handle from Standard 
AR15 Rifle (008271) Subjected to Cook-Off. 
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Figure 11: Standard AR15 Rifle (008271) Subjected to Cook-Off. Note 
Damaged Receiver. 

Figure 12: Rifle, AR15 (012548), with Bolt Assist Device Subjected 
to Cook-Off. 
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The receiver of the AR15 rifle with the modified charging handle 
was cracked forward and rearward of the riveted cam plate. All the com-
ponents of the magazine, except the tube and 19 unfired rounds, were blown 
uownward and free of the rifle. Other than slight damage at the mouth of 
the carrier key tube, the bolt group appeared undamaged as a result of the 
cook-off. Additional details on the damages are contained in Appendix C. 
The rifle is shown in Figure 12. 

2.6 Destructive Tests of Bolt Assist Components 

2.6.1 Procedure. Using a Universal test machine (Figure 13), four bolt-
carrier key plungers and two charging springs were subjected to destructive 
tests, and the latches of two charging handles were subjected to a load 25% 
in excess of the maximum load required to cause a failure of a plunger or 
spring. 

The fixtures used to shear the key plungers are shown and 'described 
in Figures 14 and 15. F.ach plunger was loaded to failure under conditions 
of an evenly increasing load; the loading rate was about 1500 pounds per 
minute. 

Figure 13: Universal Test Machine. 
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Figure 14: Test Fixtures for Shear Test of Bolt Carrier Key Plunger. 
Plunger Contact Area of Ram Was Shaped to Radius and Thickness of That of 
Charging Handle Spring. 

Figure 15: Bolt Carrier Key Plunger Undergoing Shear Test. 

The charging handle springs were tested as illustrated and 
described in Figures 16 and 17. An evenly increasing tensile load was 
applied until failure occurred; the loading rate was approximately 1500 
pounds per minute. 

The latches of two charging handles were gradually loaded to 1650 
pounds, using the fixtures shown and described in Figures 18 and 19. 

2.6.2 Results. Results are shown in Figure 20. 

24 



Figure 16: Parts of Test Fixture Used for Tensile Test of Charging 
Handle Spring. Charge Handle Was Cut Adjacent to Spring End. Pin Used 
in Slotted Hole Was the Diameter of Carrier Key Plunger. (A Hole Was 
Drilled at Hook End for Engagement in Test Fixture.) 

Figure 17: Testing Machine Setup for Tensile Test of Charging 
Handle Spring. 
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Figure 18: Parts of Fixture Used to Load Charging Handle Latches. 
Hook-Shaped Fixture Engaged the Charging Handle, Inside Receiver, at 
Rear Shoulder of Carrier Key Channel. 
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Figure 19: Testing Machine Setup for Application of Load to Charging 
Handle Latches. 
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5 
, 2.6.3 Dlicusiioiu  The destructive tens revealed that, in the event 
the charging handle spring is engaged with the carrier key plunger at 
the time of firing and the charging handle latches are engaged, the 
carrier key plunger will fail before the charging handle spring will 
fail, and the spring will fail before disengagement or failure of the 
charging handle latches will occur. 

2.7 Measurement of Bolt Retraction and Closure Forces 

2.7.1 Procedure. The maximum manual bolt retractive force exerted by 
individuals was determined by mounting a bracket at the gun muzzle. 
This bracket incorporated a spring scale anchored at the forward end. 
A wire passed from the scale, through the bore of the rifle, and was 
brazed to a shortened sectici of the firing pin housed in the bolt. The 
spring scale was capable of registering a maximum pull of 60 pounds at a 
rate of 10 pounds per inch of compression of the scale spring. The scale 
was mounted with a preload of 15 pounds when the bolt of the rifle was 
closed and locked. Using a standard rifle, retraction of the bolt was 
made by grasping the charging handle in the normal manner with thumb and 
forefinger. The rifle was supported by individuals by resting the butt 
of the stock against the hip and holding the forearm with the left hand 
(Figure 21). 

The force required to extract and eject deformed cartridges was 
recorded. The charging handle of a standard AR15 rifle was drilled and 
tapped and a small bolt was assembled at the rear end. A wire was 
attached to the bolt at the rear of the charging handle and the opposite 
end of the wire was attached to the scale. The rifle was supported In 
a wooden cradle. Each deformed round was loaded singly in a magazine. 
The magazine was.inserted in the rifle, and the bolt carrier was per- 
mitted to travel freely from the rearmost position, under energy of the 
compressed action spring. No attempt was made to fire any of the de- 
formed rounds. In each instance the charging handle was unlatched, the 
handle of the scale was grasped and pulled rearward to record the force 
exerted. 

The force required to clear the rifle of cases which failed to 
extract, after the xifle and ammunition were subjected to a mud test, 
was recorded similarly to that described for extraction and ejection of 
damaged cartridges (Figure 22). 
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The force transducer, in addition to being externally threaded at 
the front and internally threaded at the rear, contained a center section 
reduced in diameter with a cross-sectional area of 0.02 square inch. Two 
Type C6 foil strain gages were attached to the thin-walled tube, one 
lateral and one transverse to the transducer axis. The circuit thus 
formed represented one half of a bridge circuit, the other half of the 
bridge being internal to the transducer amplifier. 

In addition to the transducer amplifier, an oscillograph and a 
12,000-pound capacity Universal test machine were used. Calibrations 
were made by adapting the rifle to the Universal test machine, and loads 
were applied in increments of 50 pounds to a maximum of 500 pounds. The 
load was applied to the bolt carrier of the rifle, with the barrel being 
retained. The instrumentation employed was thus calibrated as a system, 
before and after the test. 

The force required to close and lock the bolt on deformed cartridges 
was measured, using a lifle equipped with a plunger bolt-closing device. 
A Universal test machine was used to apply an evenly increasing load. The 
loading rate was 0.3 inch per minute. A similar test was conducted with a 
standard AR15 rifle except that the load was applied directly to the bolt 
carrier, without benefit of the action spring. The force of the action 
spring was not determined. 

Measurements were made of the average load applied to the head of 
the plunger bolt closing device by thumb pressure and by use of the heel 
of a hand. The average load applied to the pad of the double-latch charg-
ing handle bolt-assist device was also determined. All these measurements 
were recorded with the use of a Universal test machine, with the plunger 
and charging handle removed from the rifles and mounted in test fixtures 
emplaced on a Universal test machine (Figure 23). 

Figure 23: Recording Load Applied by Thumb Pressure on Head of 
Plunger-Type Bolt-Closing Device. 
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Typical exaiqples of damaged cartridges used in the various tests 
conducted are shown in Figure 24. 

Figure 24: Typical Examples of Damaged Cartridge Cases Used in Ex-
tractive and Bolt Closure Force Measurements. 

2.7.2 Results. The results are given in Tables VI, VII, VIII, IX, and X. 

Table VI. Bolt Retractive Force 

Maximum manual force exerted by use of forefinger and thumb on charging 
handle of standard AR15 rifle, in pounds. 

Force Required Total Force 
Average of Five to Compress Action Applied to Charging 

Individual Trials, Spring Spring, Distance Handle, Average of 
No. Scale Measurement Handle Retracted Five Trials 

1 25 10 35 
2 31 14 45 
3 28 11 30 
4 26 10 36 
5 23 10 33 

Average 27 11 38 

32 



Table VII. Lxtractive Force 

Force exerted manually to extract and eject chambered deformed cartridges 
and fired cartridge cases which failed to extract during mud test. Measure- 
ments are given in pounds. 

Rd 
No. 

Force Registered on Spring Scale 
in Attempt to Extract and Eject 
Chambered Deformed Cartridge 

Extracted    Failed to Extract 

Force Registered on Spring Scale 
in Attempt to Extract and Eject 

Cases Not Extracted during Firing 
Extracted     Failed to Extract 

1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

24 
15 
48 
14 

34 
16 
25 
14 
26 

60* (scale limit) 

32 

23 

48 

27 

44 
29 

27 
22 
18 
19 
22 

60* 

60* 
60* 

60* 
60* 
60* 

60* 

60* 

Average  24 28 

Note: In all instances where extractions could not be made although loads 
in excess of 60 pounds were exerted, the rifle butt was impacted on 
the ground to remove the deformed cartridge or fired case. 

Trial 

Table VIII. Peak Force of Bolt Group on Chambered Cartridge 
or Fired Case When Butt of Stock Is Impacted on Ground 

'ndividual 

Force, Force on Charging Handle 
lb 

1 419 
2 413 
3 342 
4 a710 
S *597 

at Time of Impact, lb 

0 
0 
6.3 
6.5 
0 

rcaKeCOntl Individual 

Force, 
ial lb 

1 157 
2 94 
3 a685 
4 a660 
5 a670 

a»b730 6 

Force on Charging Handle 
at Time of Impact, lb 

4.2 
0 
0 
0 
0 
0 

Footnotes on following page. 
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•The design of the force transducer limited the load calibrations to 500 
pounds. Since the indicated force in a number of the impacts exceeded 
this value, the linear capabilities of the transducer were exceeded. 
Therefore, all values above 500 pounds force should be considered only 
rough approximations. The rise and dwell time of the force peaks could 
not be determined reliably from the recording oscillograph record. The 
resolution of the oscillograph used was readable to 0.001 second of time. 
A force time estimate for 90% of the peak indicated force could reason- 
ably be estimated to be about 0.0001 second. 

b0ff scale. 

Table IX. Force Necessary to Close and Lock Bolt 
on Deformed Cartridges, pounds 

Average Load Applied to Plunger 
Bolt Closing Device with 
Universal Test Machine to 

Chamber Ten Deformed Cartridges 

23 

Average Load Applied Directly 
to Bolt Carrier with Universal 
Test Machine to Chamber Ten 

Deformed Cartridges  

21 

Note: The force of the action spring on the bolt, when using the plunger 
bolt closing device, was not determined. When loads were applied 
directly to the rear of the carrier, the action spring was not used. 

Table X. Maximum Manual Loads Applied to Plunger 
and Charging Handle Bolt Closing Devices 

Average of five trials; measurements in pounds. 

Load Applied to Plunger Type 
Bolt Closing Device b) 

Load Applied to Pad of 
Double Latch Bolt Assist Device 

Individual TCGSB  

75 

■     TBSTÖT 

91 

Flin^ by Heel of Hand 

1 129 
2 51 111 165 
3 71 149 204 
4 41 92 106 
5 57 130 170 

Mean 59 115 155 

Note: Bolt closing devices were removed from the rifles and mounted in 
fixtures emplaced on a Universal test machine. 

2.7.3 Discussion. The results given in Tables VI and VII revealed that 
individuals were incapable of exerting sufficient force on the charging 
handle by use of a thumb and forefinger to remove some damaged rounds which 
were chambered and about 50% of the fired cases which failed to be extracted 
in the special mud test. However, damaged cartridges or fired cases which 
fail to extract can be expected to be removed by impacting the butt of the 
rifle on the ground and drawing rearward on the charging handle. 
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The results also revealed that individuals were capable of exerting 
far greater loads on the head of the plunger-type and charging-handle bolt- 
closing devices than is required to chamber cartridges damaged to the extent 
shown in Figure 24. 

* 

2.8 Firing of Plunger-Type Bolt-Closing Device Engaged with the Bolt at the 
Time of Firing 

During mud tests of rifles with the plunger-type bolt-closing devices« 
the plunger remained in the depressed position in a number of instances 
when the plunger was used to close the bolt. In each instance the plunger 
housing was sharply tapped with a piece of wood to return the plunger to 
normal protruded position. Firings were conducted with the plunger depressed 
and engaged with the bolt to determine if damage would occur. 

2.8.1 Procedure. The plunger-type bolt-closing device was tightly taped 
in the fully depressed position with five layers of cloth adhesive tape 
(PPP-T-60 Amendment 3, Type 3, Class 1), which passed over the plunger and 
around the receiver. The tape was replaced after each of the four trials. 
Also, on one occasion the plunger was held in the fully depressed position 
by means of a spring-loaded battery connecting clip. 

■ 

2.8.2 Results. On each occasion, the tape which was used to retain the plunger 
in the depressed position was torn loose and the plunger was returned to the 
normal extended position. The clip was projected rearward about 6 to 8 feet 
when the rifle was fired and the plunger was forced to the rear by the bolt. 
Examination of the rifle revealed no damage as the result of this investiga- 
tion. 

2.8.3 Discussion. If the AR1S rifle is fired with the plunger-type bolt- 
closing device in the depressed position, no damage to the rifle is expected 
to occur. 

2.9 Magazine Performance 

One magazine was provided with each rifle submitted for test. The maga- 
zine tube was fabricated of a nonferrous lightweight metal with vertically 
stamped reinforcement channels. Other magazines were also used in the tests 
and the material appeared to be the same; however, these magazines had both 
horizontal and vertical reinforcement channels. 

2.9.1 Procedure» No performance data were acquired with the exception of 
the magazines received with rifles No, 013058 and 013351, the last two 
rifles received for test. 

2.9.2 Results. The magazine provided with rifle No. 0133S1 was removed 
from test after 100 rounds of firing; 14 failures to feed and two "bolt 
override" feeding malfunctions occurred in a dust test, in firing rounds 
81 to 100. The magazine supplied with rifle No. 013058 was removed during 
the cold test because it was suspected of causing failures to feed; the 
magazine is estimated to have been used in 180 to 380 rounds of firing. 
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APPINDIX \i 

Correspondence 
HEADQUARTERS 

U.S. ARMY TEST AND EVALUATION COMMAND 

ABERDEEN PROVING GROUND. MARYLAND 

AMSTE-BC 11 Jut 1963 

SUBJECT: Test of Bolt Assist Dovio«, AR-15 Rifle 

TO:     CoHunding Of floor 
Abordosn Proving Ground 
ATTO: STEAP-DS 
Aberdeen Proving Ground, Maryland 

1. References: 

a. Proposed Test Plan for Evaluation of the Bolt Assist Device 
on AR-15 (Inclosure 1). 

b. Letter froa Co—ending General, U. S. Anqr Test and 
Evaluation Comand to Coamanding General, Ü. S. Any Weapons Ob—nd, 
subject: "Initial Coment on Proposed Bolt Modifications AR 15 Rifle" 
(Inclosure 2). 

2. The 0. S. Amy Test and Evaluation Comand has been requested to 
evaluate the Modified AR-15 cooking handle incorporating a bolt assist 
device. The Modified rifle was delivered to this BO—end by * Springfield 
Araory representative on 1? July 1963 with subsequent delivery to your 
agency on SSM date. 

3 * A proposed test plan prepared by Springfield Araory accompanied 
the delivery of the Modified rifle. This pUn will be utilised by the 
Araory in their testing of the Modified cooking handle and is suggested 
as a plan of test that, if pertinent, nay be utilised by your agency. In 
addition to the proposed test, a Modified sustained fire test is required 
as a final phase to detendne the effect of heating on the canning spring 
and bolt projection. It is directed that any co—ants and/or suggested 
additional tests be forwarded this headquarters without delay. This 
coaaand has been inforaed by telephone that 8,000 rounds of —ninition 
have been shipped to support this test. 

U. Additional aodified rifles scheduled to be subaitted for test are: 
one (1) fabricated by Springfield Araory during week of 12 August 1963t «nd 
two (2) fabricated by Manufacturing Ooapany during week of 
" '-  Lt Col '  ' "" ' ~ " 19 August 1963. Lt Col Tount has been inforaed by this co—and that 25.000 
rounds will be needed to support tests at both the Infantry Board and your 
agency. 
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AMSTE-BC 19 JUL 1963 
SDBJKT:   T«ft of Bolt Aacirt Oorloo, AR-15 Riflo 

5*   All oralnotiono by this 001 ind m»t bo ooaplot«! and rofolt« 
ooapllod In • aannor •ufflolont for prosontatlon to 0. S. knj Woopon« 
OoNiand on 10 Soptoabor I963.   Tour agaioy «HI bo roqolrcd to lond 
roproMntotlTo«. 

6.   Thl» activity la doslanatad aa a Product L4>roT«Mnt Toat and 
OSATSOOM Projoot Nr 8-3-0030-06F has boan atalgnod.    This mnbor «ill 
alao tpply to futuro toata aohadolad for Auguat.    In tho ormt of 
oonfliet, priority will bo such aa to tako proeadonoo oror othor aotivitioa. 
tiiaro doubt aodata» this haadquartora abould bo oontaotad for diroction. 
It la Mphaaiaod that Board firing oralnation of tho first riflo la 
aval ting jour safety oTaluation aa outlinad in roforsnoa "b", and that 
this mst bo ooaplotod by 26 July 1963. 

FOR THE OGHMANDER: 

I Xlnols MMA. HICK», Jt .. _•   ä   tnr.KA. IE    ' 

Lt Col. Arty 

2 
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GOPY/avr 

PROPOSED TEST FOR AR-15 BOLT ASSIST DEVICE 

I. INTRODUCTION 

1. The bolt assist devices incorporated in the Modified cocking 
handles for AR-15 Rifles can not be certified safe until the devices have 
successfully coapleted extensive tests. 

2. The purpose of the following test is to give the bolt assist 
device the most severe test practicable to detemine: 

a. if the device will overcoae any Malfunction consisting of 
the bolt failing to close. 

b. if any undue safety hazards exist resulting fro« the 
■odified cocking handle. 

3. Caution: 
! 

In tests wherein live asHunition is used, personnel Must be 
protected froM injury that could result froM the bolt assist device 
failure to disengage or Move clear of the bolt carrier before a round 
is fired. 

■ 

II. TEST PROCEDURE 

1. Special I tens Required; 

a. Shortened Drive Spring • A standard drive spring with coils 
reMoved so that the bolt will consistently fail to close during nonal 
operation of the rifle. 

b. EMpty Cased AnHunition - Aanunition fn» which the propellent 
powder has been reMoved but having a primer. 

c. Use of fully loaded aamnition requires a device to push the 
cocking handle forward when the bolt assist device and bolt carrier are 
engaged. The device should be designed to protect the operator if the 
bolt assist device has not disengaged when the round fires. The use of a 
shield providing protection to personnel is recoaaended. 

2. Preliminary Inspection 

a. Inspect the bolt assist device: 

(1) for proper operation 

(2) with a Magnetic inspection process to detect cracks if 
present. 
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COPY/avr 

PROPOSED TEST FOR AR-15 BOLT ASSIST DEVICE (Cont'd) 

(3) accurately determine the free height of 

(a) the leaf spring above the cocking handle body in 
Type I bolt assist devices. 

3. After-Test Inspection 

a. Inspect the interior of the receiver for wear and inspect 
the components of the modified cocking handle: 

(1) ^or wear 

(2) for formation of burrs 

Note: Do not remove any burrs that may develop during the test. 

(3) with a magnetic inspection process to detect cracks. 

(4) accurately determine the free height of 

(a) the leaf spring above the cocking handle body in 
Type I bolt assist devices. 

4. First Function Test 

a. Replace the drive spring with a shortened spring that will 
result in consistent failure of the bolt to close in normal use of the rifle. 

b. Feed 500 rounds of empty-cased ammunition using the bolt assist 
device to complete the feeding stroke. 

Note: Record premature firing of primers. 

c. Perform the after-test inspection. 

5. Dust Test 

a. Lightly oil the rifle and install the shortened drive spring. 

b. Tape the muzzle shut, place a dummy round in the chamber, close 
the action, but leave the dust cover open and do not assemble a magazine to 
the rifle. 

c. Place the weapon in a dust box and subject it to dusting for 
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COPY/mvr 

PROPOSED TEST FOR AR-IS BOLT ASSIST DEVICE (cont'd) 

(1) one minute in an upright position. 

(2) one minute in an inverted position. 

d. Attempt to clean the rifle by wiping with hands, Jarring the 
rifle and by blowing at congested areas. 

e. Remove the tape and dummy round and fire 50 rounds of 
ammunition. Use the bolt assist device, remotely operated to assist the 
feeding of «ach round. 

• f. Repeat Steps Sb through Se inclusive, 

g. Repeat Steps Sb through Se inclusive, 

h. Perform the after-test inspection. 

6. Muddy Water Test 

a. Lightly lubricate the rifle. 

b. Apply authorized grease to all bearing surfaces. 

c. Tape the muzz]* shut, place a dummy round in the chamber, close 
the action but leave the dust cover open and do not assemble a magazine. 

d. Submerge the rifle in muddy water for IS seconds. 

e. Allow excess water to drain off the rifle, remove the tape and 
dummy round, and wipe the bore. 

f. Fire 50 rounds of ammunition using the bolt assist device, 
remotely operated, to complete the feeding stroke. 

g. Repeat Steps 6c through 6f inclusive, 

h. Repeat Steps 6c through 6f inclusive, 

i. Perform the after-test inspection. 

7. Dry Test 

a. Completely clean and degrease the rifle. 

b. Fire 150 rounds of ammunition using the bolt assist 
device, remotely operated to assist the feeding stroke. 

c. Perform the after-test inspection. 
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COPY/mvr 

PROPOSED TEST FOR AR-15 DOLT ASSIST ÜCVICE (cont'd) 

8. Cold Test 

a. Completely clean the rifle and lubricate with authorized 
lubricant for sub-zero temperature use 

b. Condition the rifle for three hours at -650F„ 

c. Fire 250 rounds of ammunition using the bolt assist device, 
remotely operated to complete the feeding stroke, 

d. Remove the rifle from the -65*F temperature to normal room 
temperature for twenty minutes allowing condensation to occur. 

e. Return the rifle to the cold chamber and condition at -650F for 
one hour, 

f. Fire 250 rounds of ammunition using the bolt assist device 
remotely operated to complete the feeding stroke. 

g. Perform the after-test inspection. 

9. Endurance 

a. Completely clean and lightly lubricate the rifle and install a 
standard drive spring. 

b. Fire 4000 rounds*alternating the type of fire as follows: 

(1) 100 rounds of semiautomatic fire. 

(2) 100 rounds of spasmodic fire. 

(3) 100 rounds of automatic fire. 

c. Perform the after-test inspection. 

* Assist the feeding by remote operation of the bolt assist device whenever 
the bolt fails to close. 

10. Second Function Test 

a. Completely clean and lightly lubricate the weapon. 

b. Repeat Steps 4a, 4b, 4c. 
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COPY/»vr 

PROPOSED TEST FOR AR«15 BOLT ASSIST DEVICE (Cont•d) 

11. Timing Test 

a. Completely clean and lubricate the weapon. 

b. Install the shortened drive spring and set the selector for 
automatic fire. 

c. Assist the feeding of SO rounds of fully loaded ammunition by 
remotely operating the bolt assist device to complete the feeding stroke 
while holding the trigger depressed with a lanyard. 

d. Perform the after-test inspection. 

12. Destructive Test 

a. Clean and lightly lubricate the weapon. 

b. Install the standard drive spring. 

c. Obtain a time-displacement curve of the cocking handle and 
stock when a round is fired with a lanyard when the operating handle is 
latched and the bolt assist device obstructed or rendered inoperative so 
that it does not disengage the bolt carrier when the action is closed and 
the handle is latched in firing position. 

d. Perform the after-test Inspection. 
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TILIPNONI (M VlilAL CONVEiUTIOH RIOMD 
MA Mft-il> 

. tu«j«CT er CONVBHSATIOM    «HADI 

T*tt of Holt AMltt OrrlM, AR 15 

24 Jul 63 

•■KVICB NUMBCM 

HOMi «eencw en ee«*Nii*TieN AMD STATION 

H. A. Nobl« 

OFFICB OH NtkATIONSMIP 

Act« Atsoo Dir, OiPS 

TCLIPHOMKNUMSCK 

47284 

tMronMATiON en ACTIOM (OUCHT 

Mr. Nobl« statad that for purposos of a safety rolease« the following Immedlat« 
tosts are plannadt 

a. Hui. 

o. R-iln. 

c .iuuurleatad. 

d. Cold ohaabor oporations involving repeated cycling of the nechunism. 

Mr. Morrow statrd this was agreeable. FaniM currently remaining from "Comparatlv* 
IvalttJtlon of AR 15 and M14 rifles'* are authorised for use in this test.  

The testing period was estimated as five working days. The project manager* s 
expressed urgency associated with this program makesweek-end activity advisable so 
that an early decision on which to base continuation of this effort at DtPS and U3AIH 
can be made. 

Copies fUmisnod: 
STBAP.DS (Kr. hoble) 
KAP-OS (Kr. Dollney; sn 

CLIMK  TAHIN« CALL ANIWKRCO BT 

OpOWIN •BORROW, Inf Hat Test, USATECGM 
BAT« 

24 Jul 63 

DA POftM 
i rmm •• 751 NCVLACC« BOITIOM Or  I  OCT «I / • MMMM« mmM WKI    HMC-4IMI« 
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COPY/nvr        TILIPNONI 0« VIRIAL CONVIRUTION RICORO 
(AM UO-li) 

DAT! 

24 .lul 63 

L»tT MAIM • rmtr MAM« • MIDDLI INITIAL en, (uajier OP COMVCNIATION 

II. A. Noble 
• MAOI ■CNVICI MUMaiR 

MOMS AODHCU en O«««AMIIATIOM Ate ITATIOM 

Acting Associate Director, (»r.PS 

Kr. G. Morrow 
ernct en niLATiONiHir 

USATHCOfl 
TILtrHOMCMUMStn 

iMFonMATiew en ACTIOM ieu«HT 

SUlkTiiCT: Test of AR 15 Bolt Closinf, Device 

Subject to confirmation of this conversation by USATIICOM I agreed that we would (a) 
initiate the subject progran icing funds available from the previous AR 15 M4 program, 
(b) for safety evaluation, conduct adverse conditions tests and low toup^rature tests 
usinf. three cycles of each since we have only one weapon for test. We wi?l conduct 
special low temperature firings operating the bolt closing device to simulate life 
tine operations, (c) overtime will be used to complete the tests as soon as reasonable. 

I estimated the firing time to be 5 days assuming scheduling permits initiation of 
the operations on Thursday 25 July, '..'e expect to finish on Monday, 29 July. 

iNronMATio» 

Action may be initiated by Hngrg Testing and PPO on this telephone conversation 
report pending receipt of documentation from USATCCOM. 

Copy furnished: 

USATCCOM, Attn: AMSTE-UC, Mr. Morrow 
PPO, DCPS 
Engrg Testing,  DdPS 
Ing f, Acft l.pns Div,  DCPS 

«IM« CALL «HS««niD «V 

24 Jul 03 
•i jMATun« or rcntOM oin«CTiM« ACTION 

II. A. NOULE 

DA 751 NKPLACC« COITION OP 1  OCT 11. U   I  «OVHMMBT WiniM Wf (CI     ItMO-HNtt 
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Aieil-BC(19 Auf 63) Ist Ind 
SUBJECT:    Ttst of Bolt Assist Devic«, AR 15 Rifle, U3ATECOM 

Project Nr 8-3-0030-06F 

Hsadqusrtsrs, United States Amy Test and Evaluation Command, Aberdeen 
ftwring »ound, llU7landtt ^^^ 

TO:    Cri—nrilng Officer, Aberdeen Proving (^ound, ATTN:    STEAP-DS-TI, 
Aberdeen Proving Gkround; Maryland 

This headquarters concurs with the instructions and actions taken 
by Oevelopnent and Proof Services as stated in subject letter. 

FOR THE COMMANDER: 

JO! 
Colonel,        / GS 

C, Admio Ofc 
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U. S. ARMY 
DEVELOPMENT AND PROOF SERVICES 

ABIRDIKN PROVING GROUND 
MARYLAND * 8DOlllMy/jp/32289 

IN MPLV mtrtm TO 

AU6 1 9 '963 
8T1AP-D8-TI 

SUBJECT:   Tut of Bolt Assist Device, AR 13 Rifle, USAHOOM 
Project Rr 8-3-0030-061 

TO: Fn—■inline Generel 
U. 8* Any Test and Bveluation CcamoA 
Aim:   ANSCB-BC 
Aberdeen Proving Qround, Nuylend 

1.   References: 

a« USAZBCOM letter, ssae subject as ebove, dated 19 
JWLy 1963, to APO, Attn: SBOSAP-Dß. 

b. USASBCON Telephooe Coorersatlon Record dated 2h 
July 1963, signed by Goodwin Norrov. 

2* The referenced letter authorised testing of a Modified 
AR-15 rifle deliTered to MFS in July end also two additional 
Modified AR-15 rifles which were scheduled for delivery the week 
of 12 August 1963. 

3* The referenced telephone conversation record outlines a 
safety evaluation plan for test of the first rifle delivered. 
The tests authorised in the telephone record were as follows: 
nud, rain, unlubricated end cold (-65°?) tests« By verbal 
agreeaent with USASKON a dust test «as substituted for the rain 
test, and three cycles of the unlubricated, dost, and nd tests 
were authorised. Also it was agreed that the weapon would be 
cycled ■aimally 500 tiass under cold conditions (-65°?), using 
standard cartridges, to accoeplish the nuaber of hand charging 
operations required in 10,000 rounds of firing, based on the 
necessity of charging the first round of each ■agazine used* 
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80BJKT: Stst of Bolt A*«lit D^rlot. AR 1$ Blflt, UBA«X»f Project 
ir 6-3-0030-0»    AUG 1 9 '963 

k»   Sine« rtMlTlac two addltloiMd aodlflod rlfl*f Ttstel lastruetlon 
ma MMITM tvm UBASSKOM that tht tmt pin nouM U tlMlar to that 
«ployvd In tMt of tht first riflt* In addition« following coapletlon 
of tht firingi OtitructlTt totts would bo eonductod by tht StfB Fhytleal 
St«t Uboratory to dotoxaln» tho shMur ftrtngth of tin bolt plungtr 
pin tod tht tonill» atmgth of tte iprlag portion of tht bolt «Mitt 
dtrloo* Alno« tht bolt tttltt dtrlot Ittehlag Mould bt tttttd by 
^plying m lotd 2$ ptr ctat In txettt of tht ■trlii lotd «hleh etuttd 
ftllnrt of tht othtr cctyontntt tttttd. Iht thttr ftrtngth of tht 
bolt plungtr pint atfMnd In tht tttt rlfItt tnd two pint of Itttr 
dttlfi «111 bt dtttndLntd. lo othtr ttttlng of tht thrtt rlflti or 

It eoottaopltttd. 

5» 9M ttltphont uouftrtttIon rtcord tnthorlitd utt of fUndt 
ittnliig fron tht "Coaptamtlit Bvnlmtlon of ÄR-IJ tad MU Blflti" 
pvogriB« to conduct ttttt of tht flrtt rlflt rtotlTtd. Slnct 
eotplttlon of tttt of tht flrtt rlflt, |i£00.00 utt rtetlTtd fron 
fl^prlngfltld Aznory to covtr tht oott of ttttlng; tht MB Progrm 
ntanlng Offlot rtquttttd tt tddltlontl $3^00.00 to eortr tht total 
oottt of tht prognti. Bommt, until tht tddltlontl fundt trt 
rtctlwtd, OifB «111 contlant to utt tht fundt originally tuthorlMd 
by BBIOSXBI. Itttr« all tht cottt vlll bt trtntftntd to tht 
Bprlngfltld Axaory finding 

6. Oonflmttlon of tht tbovt Inttruetlont tad 
«1th tht SUV tetlont ootllntd It rtqutfttd* 

f/.tprf 
Colontl« QrdCotpt 
Dlrtetor 

2 
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HEADQUARTERS 

U.S. ARMY TEST AMD EVALUATION COMMAND 

ABERDEEN PROVING GROUND. MARYLAND 

AMSTC-BC 

SUBJECT:    AR-15 Rifle 

28AUG1S63 

TO:     Commanding Officer 
Aberdeen Proving Ground ^ 
ATTN» STEAP-DS (Mr, Möble )^ 
Aberdeen Proving Ground, Maryland 

1. Confirming verbal instructions 0« Morrow, ÜSATECOM to Mr. Doilney, 
28 Aug 63, it is requested that the effect of a cook-off after sustained 
automatic fire with the bolt unlocked be detendned using the original 
AR-15 single latch design without bolt assist device. The least service- 
able weapon available should be utilised, since the test is destructive in 
nature. 

2. It is desirable that the cook-off be associated with the latest 
magazine design as supplied with the double latch version with bolt assist, 
however, only two magazines (aluminum) were supplied to DftPS and these «ay 
not be identifiable from other aluminum magazines with different character- 
istics remaining from previous tests. In addition, two magazines are in- 
adequate for sustained fire activity. In lieu cf this, deformation of a 
cartridge in a manner to prevent bolt closure can be substituted. 

3. The rifle is to be heated to cook-off levels by rapid firing of 
approximately l60 rounds before the deformed round is inserted. An indicator 
(celotex or equivalent) of charging handle rearward force is to be fixed at a 
position corresponding to a gunners cheek. Color motion pictures are to be 
taken of the cook-off. 

4. The weapon is to be mounted in a bench rest and cautions normally 
exercised for sustained automatic fire are pertinent, i.e., face mask, 
goggles, heavy gloves, overgarments and armor vest. Rupture or splitting of 
the receiver, blowout of the magazine and movement of the charging handle to 
the rear mast be assumed. 

5. Two cook-off failures of this nature have been encountered, 
was from the hip with personnel exposed and no injuries resulted. 

FOR TKS COMMANDER: 

Copy furnished: 
CO, APG, ATTN: STEAP-DS-TI 
(Mr. Doilney) 

Firing 

Colonel /OS 
C, Adada XM?    ' 
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HEADQUARTERS 

U.S. ARMY TM AND EVALUATION COMMAND 

ABERDEEN PROVING GROUND, MARYLAND 

t 4 SEP 1963 

flDBJKTi   AIU15 Hfl«, USATICGN PrajMt lo. 8-3-0030-06F 

TOt Cwta^iag Offiotr 
AteraMD Pruflnc Qroud 
ATTIl SI1AP-D8 (Mr. iobl«) 
AterdMB Pravlnff Qround, MaxTland 

1.   B»f«naM UtUr AWH-BC to CO, APO, ATTIt SRAP-OS, 28 tag 63» 
MbjMt as abovt« 

2«   BafcmMsd latter nygtad eook-off tact« of origliud voraion 
of AB.15 «itk dagla latoh and «ithoat Bolt Aaaiat Oavioa.   HMM taata 
van ftnutmiHttA oa 29 Aagnat 1963 and «art «itaaaaad I y rapraaanUtlvat 
of tida haadqiartara. 

3.   Lt Col loantt OamOGH, «aa Infonwllj appriaad of tte rtcalta. 
la kas aaqpaditad a aodifleattoQ to ttaa doabla Utah varalon «ith Bolt 
Aaaiat aldah 1M faala «ill pravant tha eharging haadla fro« aofflBC to 
tka war la tha avant of a aook-off with tht bolt aalatehad.   Thli aodl- 
flaatiott la baiag hand aarriad to Abardaan Frovinc Qreand bj a Mr. 

frai tha DflA iriipttn Cc—d on 2 Baptaabar 1963. 

%•   It la diiaotad that a aook-off taat ba oondaotad on thlt aodl- 
fiaaUM ia tha MM aunar aa that lapoMd on 29 Aagnst 1963.   Tha taat 
la ta ha m m 3 Baptaabar in tha prtacooa of Mr. Lorrasoa.   Fbotographa 
aad dataila of tte ■odifioatlo« ara to ba raeordad prior to taatlaf. 

r GUN W. 

(Mr. Oellaay) 
CoJ^^S^, . . 

C. AdaOaDhr 
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HEADQUARTERS 

U.S. ARMY TEST AND EVALUATION COMMAND 

ABERDEEN PROVING GROUND, MARYLAND 

9 SEP icca 

flSBJKTt   Ttftt to S»t«miiM Ixtraetlon Fore« Htagm—rtt in HmwHl 
of UU15 Cartridgo CAM« 

TOI CowMB^ii Offloor 
Abordoon Protiac Orovnd 
ATTIt 8TIAP-0B 
Aborit« Praviag Orooad, Maiyland 

1. Iho V. 8. Anqr Matorlol Co—mil hat vorballj roqooftod this 
eoiwd to oowtaet toott on tho «tandard AK-15 Siflo to dotondaa 
foreoa «ktor varlovt eoaditiou aoooaaaxy to ostraot eartrldg* eaaaa 
fro« tho ohaabar of tho rlflo. 

2. It 1« dirtetod that Oovalopatnt and Proof Sonrlooa ooadaot 
tho foUowiag toata and aoaaara tho oxtraetlon foreoa noooaaary to 
aactraet eartrldfa eaatt that «aanat bo rmowd bj noraal oxtraetlon 
■athodat 

a«   OLfflenlt oztraotiona aneoontorad daring and toata« 

b*   OLfflealt «xtraetlooa aaoooatortd darlag daat toata. 

o«   OLfflealt oxtractlona anooantorad bj lapoalng donta la 
liaa aaMaltloa - ehaaboriaf and firing - than oxtraetlon. 

d. Utlllalng dlfforant poraoanal to aaaaara the ahoddng 
foreo and the noabor of rapotltlooa naeoaaaiy for the oxtraetlon of 
a lodged eaaa la ehcaber ahilo ponnding batt of rlflo aad al—1tanaeaaly 
oaartlag a foreo on the eharging handle by hand. 

e. Dttendno the foreo that dlffomt ladlTldaala eaa esart 
bj holdiag the fore atoek of the rifle «1th one hand and exerting a 
rearward foreo by graapiag the eharglag bändle with the other head. 

3«   For eoaparlaon detondne the foreo neeoaaaiy for a noraal 
extraetlon ander noraal eondltlona. 
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e sr.F '"r 

SBJKtt   T«ttt to OitendM ■xtraetion PorM MMMraatnta Is Umawtl of 
AR.15 Cartridgt GMM 

4. If ftad« oomntly toll« «tllisod for thlt to«t art laadtquto, 
itlUMtlon of ftete rmmtoto* trm UM "Co^MraUf* «valMtioB of AIU15 
ant 1-1% llflM0 1« aathorlaad. 

8RAP-IB (Mr. Dollnay) ^   Colonel, GS 
C, Admin Ofc 
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ßsr.F ('•('•> 

aOBJICTt   T«tti to 0»t«ndM Ixtraotioa ForM MMMMMiit« la BMOT«! of 
MUI5 Curtrldf» CtMt 

k. U PUAM «UTWUT teiag «tiliMd for tklo Uit «ro iBatoquU, 
«tillMtloD of fttwlo rttlnlm fr« tte "Co^ptftUfo avalaaUoB of A1U15 
«nl M-l* ILflM" it MthovlMd. 

FOt TB OTWIAWI t 

8IUP-SS (Hr. Doilmy) 

X/TÖHN^.'kb^RS 
Colonel, GS 
C, Adoiiu Ofc 
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HEADQUARTERS 

U.S. ARMY TEST AND EVALUATION COMMAND 

ABERDEEN PROVING GROUND, MARYLAND   21005 

AM3TE-0C 

SUBJECT: Modified Bolt Assist Device 

iu:;:?% 

TO: Commanding Officer 
Aberdeen Proving Ground 
ATTO:    JTEAP-D3 
Aberdeen Proving Ground, Md 21005 

1.    Reference First Letter Report on Test of 3olt Closing Device 
for AR-15 Rifle from 3TEAP-D3 to AMSTE-3C. 

2«    Your agency is presently engaged in testing modifications to 
the AR-15 Rifle to evaluate the proposed improvements for closing the 
bolt.    Two models have been tested with a third configuration delivered 
to your agency by Springfield Armory on 10 Sep 63. 

3*    It is directed that tests be conducted in approximately the 
same manner as tests on the first model that included adverse and 
climatic conditions, unlubricated,  etc. 

4*    After completion of tests, evaluate the damage that can be 
expected if the pin of the closing device does not retract but remains 
engaged in the ratchet slots of the bolt.    This may be accomplished by 
removal of the retention spring or exerting sufficient force on the 
protruding button to produce engagement. 

5.    If time does not allow for this test to be included in the 
final report, preparation for comments at the proposed meeting is 
directed. 

FOR THE COMMANDER: 

y 

^ 1 GS 

C. x-.u-.mu Ofc 

/ ' 3 ~ o n _/ fit - (^ B-17 



APPENDIX C 

Function Report 

Cook-Off Tut 

Time 

Total No. of 
Rds Fired 
on Test Function Remarkf 

Rifle, Caliber .223, AR-IS, No. 008271 
28 Auguit 1963 August 1963 

The rifle was disassembled, cleaned and lubricated with general purpose 
MIL-L-644B oil. The disconnector was broken. It was not replaced. The rifle 
was equipped with the standard aluminum charging handle. The stock was re- 
placed with a steel butt plate and the rifle was supported in a wooden cradle. 

Rifle, Caliber .223, AR-1S, No. 008679 
29 August 1963 
Cartridge, ball, caliber .223, lot S024 (Z15M) 

Nine magazines were each loaded with 20 rounds and the rounds fired auto- 
matically in an attempt to insure that no malfunctions attributable to defective 
magazines would occur when the test rifle (No. 008271) was fired in the unlocked« 
bolt cook-off test. Rifle No. 008271 was not available for this firing. 

0849   180 180 The bolt failed to remain to 
the rear on five occasions 
after the last round in a 
magazine was fired. 

Rifle, Caliber .223, AR-15, No. 008271 

The rifle was supported in a wooden cradle. Nine selected magazines 
were each loaded with 20 rounds. The case neck of a round was deformed with 
the aid of pliers. The deformed round would permit the bolt and bolt car- 
rier to move forward until the locking lugs of the bolt reached the engage- 
ment position but not locked. 

The defonaod round was loaded singly in a separate magazine. 

0942   160     160       A Four failures-to-feed occurred 
when the nose of the bullet 
stubbed as it was stripped 
from the magazine. The bolt 
failed to remain to the rear 
on eight occasions after the 
last round in a magazine was 
fired. 

The velocity measuring device was positioned on the lower receiver ex- 
tension and the deformed round was loaded 89 seconds after the first round was 
fired. The charging handle was in the locked position. The round did not 
cook-off. 

C-l 



Cook-Off Test (Confd) 

Time 

No« Total No. of 
Rds Rds Fired Type 

Fired on Test Fire Function Remarks 

It was noted that two of the magazines did not have the horizontal rein- 
forcement channels that were stamped in the sides of the other magazines., Three 
of the four failures-to-feed had occurred when using these two magazines and 
these magazines were replaced with magazines with the horizontal reinforcement 
channels. 

Nine selected magazines were each loaded with 20 roundsc 
was singly loaded with the deformed round. 

One magazine 

1021   177     337       A The bolt overrode the base of 
the eighteenth round in one 
magazine. The magazine was 
removed and no attempt was 
made to clear it or to fire 
the remaining three rounds. 
The bolt failed to remain 
to the rear on seven occa- 
sions after the last round 
in a magazine was fired. 

The velocity measuring device was installed and the deformed round was 
loaded 45 seconds after the first round was fired» The charging handle was 
in the locked position. The round cooked-off in 17 seconds. 

Examination of the rifle disclosed that the cartridge case had ruptured 
at the head, and 0.8 inch forward of the rim. The primer of the ruptured 
case was punctured by the firing pin. The magazine floor plate, magazine 
spring and magazine follower were blown out of the magazine. The magazine 
walls were bulged. The bolt carrier was jammed in the receiver 2 inches 
rearward from the closed position. The bolt carrier could not be fully 
closed or retracted. The charging handle was in the locked position but 
could be partially retracted. The starting contact on the velocity measur- 
ing device had been positioned 0.020 inch to the rear of the charging handle. 
It registered a start on the counter chronograph. The lower receiver exten- 
sion was removed and the portion of the bolt carrier extending rearward from 
the receiver was removed with a hacksaw. The portion of the bolt carrier re- 
maining in the receiver was forced forward to permit the receiver halves to 
pivot and the bolt carrier forced rearward and out of the upper receiver. Ex- 
amination of the bolt carrier assembly disclosed that the firing pin retaining 
pin was broken, the bolt cam pin was broken and jammed against the bolt carrier 
key which was bent upward. The bolt cam pin had gouged the bolt cam pin 
recess area in the upper receiver and had jammed against the receiver walls. 
The charging handle was not damaged. 
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Cook-Off Test (Cont'd) 

No. 
Rds 

Time  Fired 

Total No. of 
Rds Fired   Type 
on Test    Fire Function Remarks 

Rifle, Caliber .223, AR-1S, No. 012548 
3 September 1963 
Cartridge, ball, caliber .223, lot 5024 U16M) 

The rifle was disassembled, cleaned and lubricated with general purpose 
MIL-L-644B oil. The safety detent was missing and the safety detent from another 
rifle was installed. The rifle was equipped with a steel charging handle with 
a modified bolt assist device. The stock was removed and a steel butt plate 
was attached to the lower receiver extension. The rifle was supported in a 
wooden cradle. Nine magazines were each loaded with 20 rounds. The case 
neck of a round was deformed with the aid of pliers. The deformed round 
would permit the bolt and bolt carrier to move forward until the locking lugs ; 
of the bolt reached the engagement position but not locked. The deformed 
round was loaded in a magazine previously loaded with 19 rounds. 

1401  180    180       A The bolt failed to remain to 
the rear on four occasions 
after the last round in a 
magazine was fired. 

The maguzine loaded with 19 rounds and the deformed round was installed. 
The deformed round was loaded 51 seconds after the first round was fired. The 
velocity and impact force measuring device, used on 29 August 1963, was posi- 
tioned on the lower receiver extension. The charging handle was in the locked 
position. The deformed round cooked-off in 43 seconds. 

Examination of the rifle disclosed that the cartridge case had ruptured 
at the h«sad, and 0.8 inch forward of the rim. The magazine floor plate, mag- 
azine spri.ig and magazine follower were blown out of the magazine along with 
the 19 live rounds in the magazine. The magazine walls were bulged. The 
charging handle was in the locked position, 
was cracked through S inches of its length. 

The top of the upper receiver 
The bolt was jammed against a 

portion of the ruptured case but the be : carrier was retracted, using the 
charging handle, and the rifle was cleared, 
properly. 

The rifle appeared to function 

The rifle was disassembled and inspected. The mouth of the tube of the 
bolt carrier key was damaged in a manner that indicated that it had contacted 
and had not been in line with the i^outh of the gas tube pipe. It was also 
noted that the bolt carrier key plunger had sheared„ Before firing commenced, 
the deformed round was manually chambered to insure that, in the attempted 
cook-off, the bolt would be permitted to close but not lock and that the 
charging handle could be locked. Force was applied to the charging handle 
to move it into the locked position after the deformed round was chambered 
in this trial.. This force could have been sufficient to shear the bolt 
carrier key plunger. 
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AD Acceeslon No.  
D&PS,  Aberdeen Proving Ground, Maryland 
U3ATEC0M PROJECT NO.   8-3-0030-06F,  PROD- 
UCT IMPROVEMENT TEST OF BOM ASSIST DE- 
VICES FUR RIFI£,  CALIBER .223,  AKL5 
A.   Wilson 

Report No.  DPS-1120, November 1963 
AMCW3 Code No.   5522.ll.U58 
Unclassified Report 

The charging haadle bolt aosist device for the 
caliber   223 AR15 rifle and a plunger-type bolt 
were evaluated for effectiveness in manual ex- 
tract and bolt closure operations.    They were 
tested for operation under adverse conditions 
and other special tests were cooducted.    Only 
the bolt device was effective.    The handle did 
not operate satisfactorily and it is recomaended 
that it not be adopted. 

AD Accession No. 
D&FS, Aberdeen Proving Ground, Maryland 
USATECOM PROJECT NO,  8-3-0030-06F, PROD- 
UCT IMPROVEMENT TEST OP BOLT ASSIST DE- 
VICES TOR RIFI£, CALIBER .223, AR15 
A.  Wilson 

Report Ho.  DPS-1120, Hovember 1963 
AKnc Code No.   5522, U. 1*58 
Unclassified Report 

The charging handle bolt assist device for the 
caliber .223 AR15 rifle and a plunger-type bolt 
were evaluated for effectiveness In mnntial ex- 
tract and bolt closure operations.    They were 
tested for operation under adverse conditions 
and other special tests were conducted.    Only 
the bolt device was effective.    The handle did 
not operr.te satisfactorily and it is recomnended 
that It not be adopted. 
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AcceBslon No. AD  
D&PS, Aberdeen Proving Ground,  Maryland 
USATECOM PROJECT NO.   8-3-OO3O-O6F, PKOD- 

UCT IMPROVEMENT TEST OF BOIT ASSIST DE- 
VICES FOR RIFLE,  CALIBER .223,  AKLi 
A.   Wilson 

Report No.  DPS-U20, November 1963 
A«;MS Code No.   5522.11.1*58 
UnclaBBlfled Report 

The charging handle bolt assist device for the 
caliber .223 AR15 rifle aad a plunger-type bolt 
were evaluated for effectiveness In manual ex- 
tract and bolt closure operations.    They were 
tested for operation under adverse conditions 
and other special teats were conducted.    Only 
the bolt device was effective.    The handle did 
not operate satisfactorily and It is recommended 
that it not be adopted. 

AD Accession No. 
D&PS, Aberdeen Proving Ground, Maryland 
USATECOM PROJECT NO.   8-3-OO3O-06F, PROD- 
UCT IMPROVEMENT TEST OF BOLT ASSIST DE- 
VICES FOR RIFI£,  CAUBER .223,  AR15 
A,  Wilson 
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The charging handle bolt assist device for the 
caliber .223 AKL5 rifle and a plunger-type bolt 
were evaluated for effectiveness in manual ex- 
tract and bolt closure operation«.    They were 
tested for operation under adverse conditions 
and other special tests were conducted.    Only 
the bolt device was effective.    The handle did 
not operate satlsfacoorlly and it Is recomnended 
that it not be adopted. 


